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[mm 



^SIS HI423E2] flSOII ojsh ggj, ^gjg H|60ZE°| 9? §011 °J 



(en cHsiej 

(21) 



20 S 29,000 
8 a 8,000 SI 

0 2 o a 

10 » 429,000 Si 

466,000 SI 

1. S^AH-gA1IAH(ES)_1§ 
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#of| ^^S)<H %^<3^# t^*Rr ^V^&l^, tfofl Tfloje sflBj^, 711 o] 

B sfl€ %^<* vfloi] i:^i/^.efl<y S^^k 7l|olH 

^ ^31]o1a-]7> ^^s|Ji ( 4i^el^ ^-JjLsq. i^em-ofl <a^*> *^ ^ ^ H^-g- #°fl 

^sHr 3.^^. ®S.*ft 71 ^SllolAi ^^nl-^ ^O^nV^ 

£ 3 
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^Aj-o] =^ 3.^}-^ oViE^l ±.?} ^ ZL *fl 2: SEMI CONDUCTOR DEVICE HAVING 
SALICIDE LAYERS AND METHOD OF FABRICATING THE SAME} 

£ 1 ^ J£ 2^ #sfl^ i^^l ^flS^^ M-^\H ^^£t°l4. 

£ 10a ^ .£ lOb^r m -^HH 4€- ^2:«o v ^*- M-eJ-hH ^g- 

£ 11a ^ £ llb^r -g- ^14 ^Al^o]] 4^- yV£^l ^^yv^^- ^- 

<6> ^-gr tilH^ll *fl2:lH]ofl , ^^.i *J = 
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<7> til£^l ^S^M] ^^.i/^efl-y ^ TflojS Aj-ofl 

>i/^eflo] cg^ 5j f-e^e^ TflolHSl 7-]^ y^Ji, i^/=eflol ^ ^aj-gBl^ Tfl 

7l^§l ^^a>o]c ^( S elf-aligned silicide process), ^ =^(salicide 
process)^. -y^H ^^^^ ^--§-^1 ®JL, ^e]^ 

^3 ^4 ShS-sH CoSi 2 , NiSi TiSi 2 ^ *JbW°1^« ^ 

^ ^^.^/-E.ell^ ^^o] ^ «l£^l 7l^ofl #^A>o]jE.^-^^- ^-g-s}-^ 

^V-S-^, i^-^/^elloi ojo3 ^ TflolB ^ ^ 0 H1 §3=31, 5-^*1 ^^A>olc^ ^ 
<s> tb^, ^r£^l i7>^ afl^g-^Hl sa°H, ^^^>1- A >°1^ #7l*} $n 



<9> £ 1 ^ £ 2^ ^efl^l *ll2: y o v ^ ^^-£1" 0 1 ^f. 

<10> £ 1-i- tiV£^l 7)#(10H 4l7>^-^7)#^ 3j-g-*H #^^(14)# 

tb^Rr ^7>-g- 5^(12)-^ ^^Cj-. *^O.S £ £3*1 ^"71 *^<8^(14H 

<H> £ 21- #3b«^, #7l %^^^(14) #ofl Tfl o]H 3fl€(16)-ir $^*raL, #7l Tfl o]H Si 

^(i6)*n si 3* ^sl^/^])91 ^^(i8)-§- ^^*>ji, ^-7i TflojE ^(i6)^ 
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$_^/ELZ])°l <3^(18) ^ ^71 711 o]B ^m(ie) ^Hl |^H^t(22)|- #^ A H 
= ^i/^eflo] <^(18) ^ TljolH €^"(16) ^Hl ^ZL, ^E]A}olc^|. ^ 

^■*>7l 3E*1€ ^ ^o] a o V 7 ] §^^^(14)^ Aj- 7 ] ^}-g-^nl- (1 2)ol ^jofl cj]E( D ) 

7> oio.'g zl a^^(topology)l- ^^|Al-olcA (22)C) -| ^A^cf. ^, ^v 7 | 3lB(DHH 

^-71 ^elAVo]*(22)^ 7l^r s>Jf* ^fl ^ isKlH(26)» ^ ^4. ^ ^4, #*fl 

s(-ol^(26)l- *1317> 3^=1 <H if^^^-# S->fl7> 5atK 

<12> u^o] ol^-Jl7> 7l^^ ^7>^-^BV^ oflEofl ^ AH cA.fr tg^£]*l 

<14> HVt^o] 01J=LJL7> ii>}^ ££ Cf^. 7l#^ 2±7\}^ ^^}o]^o] <£C. ^C^/j= 

^ ^ *}-g-] 

<15> #7l 71 #2] 52f^l- ^§|. 7 l o^o} l^^r ^V^-El^ o]^Kr ^ ^ ofl £ S 

^^^^ ^elA>oic a o1 ^oi wj-xlsi tiV£3l ^7># ^l^-tb^. °1 

^ #51*11 71^ t^JE)^ #^<^^^ t^«Kr i^^l^, ^7l #^<3^ Til 
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^"71 l^^^ 7R>7>El ^ #71 ^i^olAi^ 7Kl-7l-^o11 3*)* 

7>^lx4. A <M ^«^Ha^ cflsatfl, L7>^ 7}^lb v^^^H ^ -^^^^ (curved 

sidewall)* 7}^ a^ ^ ^^Ha^ TlMm ^M*] 

^°fl ^-71 711 °1H sfllH 3M3<3^ ^Ml ^^SlJI, ^"71 5.1-?- >i5llo]Al 

^7} ifl^- i^olA^ ^ >0 fl t^s}^ ^^^^ (curved sidewall)-ir 7>*14. 
<ie> #7] i*}^^ ^"71 <S ^Hl <y^*r ^°ll 7>^ ^£ $14. # 

7l l-^^^^^-ol # 7 ] cfle ^-o^l ?g^5H a o V 7 ] t^EollH ^s}A}ol«ol ^3*1 
<17> #71 7l#^ ^*>7l £ ^4^-2^4 <?]^Rr *^^^<H1 ^S. 

^•Br ^-£^1 7l#ofl ^7>^-S^^ *§^-5}<^ tr^f^, A oM %^<3<3 ^oHl 7^1 ^1 

— S^uL, ^71 TflolH Sfl^. <£^o] ^7] *^ °J <3 ^«y*>^ ^ 3£ 

^-?r4. A o v 7l 7)1 A £fs}b ^^1 7l^r ^o]) ^H^l ^ol^ *§^tr4. #7] 

°J^* ^W4- ^ °<J=bW>H, ^"71 ^<£^ «>-§-^7V^ 5g-g-7> 

-fr^3.(mean free path) 7} 7j ^tf^^HH ^^%o_^] aJ- 7 ) t\]o]^, <s}«- ofl^l 

<18> Aj- 7l ^sflolA-l ^^oV^. ol^Alz^H -#7] TflojE 3flHSl ^^^1 t^^l°l A it ^ 
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l^JH^ A oHl ^ ^e]A|-ol=^ol ^71 nfl-g-ofl Aj-7] ^A}o) J=_f^ ^7] #5.^1 

%<&^S*\ 7}^7\€\ ^ ^7] ^tf^^olA^ 7 }^7^oll ^7il# 7>^Cf. 

<19> <#^6\]*\ S& 7 ] ^HAi ^<£^ ^ 4^HH +)^<LS.^, 

TflojE 2]]E^ o]^fl c§<*<2] ^zHrSl- ^7}X]^ Aj.7) i^5]sV4 <=Q^*Hr 
lrS.^^<?!5l-ol ^^S. ^rt^^olA^l- ^A^ ^ ol Cf. 

< 20 > oi^> ; 7i*?sv %2,f>\^ £ y>^*v >g^S>7]3. *vcf. 

xlCf. J^B}, 0^7)^ ^7fl5]^ ^H^r 7 flA]^ ^-g-O] ^A^}ZL ^^23 ^ ZLElJl 

#<S7HM1 *F&°1 ^ ^s^- e>7l *«^l<H*lfe- £^ 

4^ # 2^ 7^ "^-"^1 ^Cfjl ^sH^ ^o.^ f 7l^r #ofl ^ 

<21> IE 3 £ 5tt ^AHlofl 4= ^7><5] afl^^ M-B]-\£ 

<22> £ 3-1- ^S*}^, «V£^1 71^(50)^1 4iA>^-^nl-(52)^: ^ *><*j eg (54) o. ^ ^ 

4. ^-71 4i^^e|sV(52)^- ^-s] i^eKSTI; shallow trench isolationist- 

* ^r-§-*M Sa4. ^ 4i7>^-e]7l^ ^7>^-^^ ^aj 

29-8 



10Z0030000072 #^ 2003/11/4 

<23> Aj-7] %A^^( 54) Aj-ofl TllolB 5fl^(56)# ^^W. &&*1°>, #7} 7fl °] H 

ifd(56H ti>£^l 71^(50) ^oHl x] ^^nv (60 )^. ^^4. 41-7] ^3flol^ 

<24> ^1-71 ^o]*\ ^^°V(60)^r ^71 TflojE Sfl^(56)ofl <^*V ^ofl^ o^j ^ 3 Jl , 

^-71 7flo]B sfl€(56)CLS Aj-71 ^«^nv ( 52)^- ^sfl zJ-^S. - ^ >fl ^^cf. 

3^1-€Jl2]-(3D effect) =L^x}s_z[( shadowing effect)5rJI 

<i ^Sfl, ^o] ( Aj-71 ^^^-(60)^ 7fl °1H 3JflEi(56)^ ^ o|l*l«-eofl 

^ 7># ^Jl, ^-71 TilojH 3^(56)3] ofl^l ^, ^ TflolH 2fl^(56)ofl <?l^Rr # 

^^(54) 7H> gj=7fl ^g^^f. 

<25> «V-§-7l^l^ ^^>-ff-^S.(mean free path)7> ^(surface 

migration)^ *fl ^ 3 Tl^cf. n)-^ , # 7 1 r^H^ ^<a^ v (60)^: 7-^, 7^<y-^ 

tH^fl^H*! ^s}^ ^o] j^^ol 1 }. a].^-^^].^^ LTOClow 
temperature oxide) LTNOow temperature nitride)^. <#7] ^^^"(60)^- 

< 26 > £ 4# #3fc*>iS, ^71 ^sIM*! ^^^(60)* °KM3 l-e^r ^U-i- ^r-§-*H ^^f 

*M #7l Tllole sflEi(56) ^<H1 ^ i^ll o]^ (60s)* ^^tr^-. °1 «fl , A o v 7) ?1H;e sflig 
(56H] <?l^*r #2] ^2|1°H ^^^(60)^: ^\}7]t}jL, ^7] ±_7\^vV 

(52)ofl ol^tr °J ^ #3 ^5|]ol^ ^^b|(60)^ #^1^ ^"71 R]1H(D)1- * 
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S.5g^<a^(60a)-ir *8#tSr4. °1 n fl, #7l 711 °1B 3fl€(56)<^l 44^r-£-I- = 

Tfl #.2.3.*?, #7l ^HCD)* # 7 1 Tflols 3rfl^(56)<^l i^«>H 

4(60)* all 7^ ^ 5U4. <^ti>^ 44*1 *g«H4 4°H^ 43# ^-^^S.^ ^^o]] 

<27> £ 5* #24^ , #7l «VE*ll 7l^r(50)°fl ^3^A>ol = 2}- -^^-i; 3 -§-*H #7l :i3|H4 

^4(60)4 #7l ^<£4(60a) 4°H ^#£1 #^^^(54)ofl ^4°1 ^#(62)* ^ 

W4. °1 nfl, #7l Tfl^lB sfl€(56)-§- #<Hf%<L3. ^-f , #4 Tflol^ sfl 

€(56)4 #-¥-^^l£ 4aeW°l = ^(62)ol ^€4. #7l ^IH(D) -*fe<^]^ ^4 

4-°l£.f^(62)°l ^^5)^1 #71 nflM, ^2fl7l^4 §ol -&J 44-01=^(62)4 ^ofl 
^4 Jl#* 4* ^ &4. 

<28> £6^1 £ 9^- ^ ^2 ^HHl 4€- ^r£^l ^44 ^lS a o v ^* 44 \H *3 

< 29 > E 6^ #2:^, «h£*fl 71^(50 W i4-*44(52)-£ #>S<3 4(54)-§: t^tt 

4. #71 %^<^«(54) #ofl 7fl°lJ= sfl€(56)* ^t!:4. #7] i7>-g-4 4(52) o. ego. 

^4*4 7l#^r 4-g^H <9^4. °1 ^-f , #7] %#<g«U54W| -»f&4 #71 ^4 

£-44^ ^H(D)7> ^ ojrf. # 7 1 £;£*ll 4#(5(M °J#4^^: 3-8-4^ 4s]# 

si- 4(70)* ^Sb4. 

<30> s. 7* % v S3r}^, #7l a}^ #44(70) °1 *g^4 tiV^^l 71^(50)^1 ^o\) -^4^4 

4(72) ^ ^4 ^-#44(74)* 4313 ^W4. °1 ml , #71 ^4^44(72) ^ #7l ^4 
^#44(74) ^ 34-£ 44^ #71 afll ^AHloflA-1 o^^-*V u>4 £o) #71 7)}o]^ 3^(56) 
°fl4 #7l i4^44(52)°.3 ^*fl *H=4 ^4 
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*)5.Wf ^#*>tf. ^, #7l ^^^^^(72) ^ #7l A]-2j-n|(74) ^ ^o^£ ^fa. 

^-71 ^sl^ ^VSl-^-(74)^ ^#^1 LTOClow temperature oxide) 

LTNClow temperature nitride)S 3Jo] Hj-^J-a) §>cf . 

<3i> £ 8^r #7l ^s]^5r^(74)^ ojwj-^ ^e|-^p> ^z^^ M^ t y 

^ ^£ 7M^r ^ ^snolA-1(74s)l- ^^*>J1, #7l i^Jf ^2llolAi(74s)l- ^z^p> 

i3S A>-g-*H #71 ^3^Sr^(72)# #71 ^1^- ^lolAl(74s) ^ #7l TlMS 

3fl^i(56) *}°}°]} 7fl7ll^ 'L'7l-^ ^a. ^2)lolAl(72 s )-I- ^#*Vcl-. ol 7$°- _ ^- 7 ] ^ 

sv( 72 ) ^ a>71 -^Sl^- #5j- ^-(74) ^ ^>q-^ a> 7 ) ^olH sfl^(56)^S ^ 

^ ^17> ^-^^^171 ufl-g-ofl Aj- 7 1 ^olH 311^(56)^1 ^H^l Jfe^l %^<3<3(54)°1 

<32> ^^210.5. £ 10a<Hl £^1€ 3J*r #71 ^e)S^sl.nV( 7 2) * Aj- 7 ] ^E^Aj-g^ 

(74) 3-if- #71 711 °1H 2fl H (56 HI >H #71 ^7.}^EJ\^(52)SLS- *^fl ^^lS^f- ^ 

1k v ^ 5a^t. 

<33> £ 10b« %^*}^ #71 ^^^-#51- ^-(74)* ^« 0 M3 ^ ^1 

^2]lolA-l(74s)l- ^S}^, #71 ^ ,±iSllolAl(74 s )l- ^z^^^S. Af-g^o} aJ- 7 ] ^ 
5|-^-(72)# *]z*SH #7l ^ °H (74s) ^ #71 711 °1H sfl^(56) 7.}°H1 jfl^^ 

'L'7>^ ^«1 iflJjL >i2llolA-l(72s)l- ^ ol ufl, ^ el ^#£1-^(74) JEEfe- 

#71 ^S>eV(72) ^ ^ol£ *l-u|^ uj-ol^^ s\.<$ v}d\)*] f-el-^pj- ^]z|»]-g- A>-g- 

«H #^>^ ?M t<r^*l*r^. 
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<34> o]g\. cfs. ^o_S., 5. lla^l ^-4 ^-o] ( ^V 7 ] ^ ^-^sj- 51(72)-^ €-5L^^V^l 

<35> £ llbl- ^ , #7) ^3^>3^(74)^§- Ai^>c^ 2)* ^}o]A](74s)Mr ^ 

-g-AHi ^.j^j #5^(74a)^- ^^^>J1, ^"71 <2]^ ^]<>H(74s) ^ #7l ^-JL^ ^Vs}- 
^ v (74a)# ^]~§-*M ^-71 ^?]^3\-^(72)^; ^^HH 'L'7>*§ 

iflJf ^sfl°H(72s) ^ -S-71 4>3j-*K74a) ^5^(72)^: *g-S$ ^5. 5d 

^. °1 ^fl, #7l ^IS(D) -#Jf£] ^e}^ ^5]-^-(72)^ #7l lr^.^^2l-^-(74a)^ ^*fl JUl^l 
71 ^ofl ^71 ^5l-^(72)^ *^3<?1 Al7^f a>^>^ ^ 5£tl. 

<36> ^.bH-^S, ^7] TllojE sfli£(56)3] ^<Hl^ 'L'7>^ ^-^^ ^3i|] o] A-| (72s ) ^ 

^.13^0] <q «. ^] 0^(743 ) 7 > ^^£)JL, ^-7] ^e(D) ^--¥-^1^ ^^^-(74a)c»l ^ 

(74a) ^ ^"71 >i3JflolA-l(74s. 72s) AH°fl ^^^(54)^ ^3 a>o] c ^(76)^- ^ 

cf. ^-71 7flo]B 2flli(56)^ ^^^li ^^\o)^(76)o} t§^€ ^ 5Ur}. 

<38> #7] ^1^- >iI|lol^(74s)^ #7l ^&)A>o]c ^ ol^ofl ^JSH, Aj- 7 ] 7fl o] E sfllg 

(56) °o^^°fl^ 'L'*}^ ^^H^^s)^ 
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<39> 534 ^-ol ^ofl 42^, #e)a>o1h. 4x^^/^efl^I# 7H^ 4i*W 

5U<>H, ^j-^tq-s] cjlE ^elAHc^ol ^s)*] c£o. ^is^- 
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11 

#5L*\) 71^1 ##<^# ^§*Rr 4i^>*Bl^; 

-8-71 *^<g^ #°fl ^£ TlHH. 

#7l TlMB. 2fl€^ ^oj] ^#4=1 ^i^M^; 

#7l ^sq- #7l ^V^-el^H <y^^ #7l %^<3^ #*fl 

#7l #7l ^^^sfloiA-l a}o]o] a o v 7 i ^^.^/h. efloi^-^cHi ^^sjji, # 

[^t 1 * 2] 

#71 ^^l°l^^r, 

#71 TflolH sfl^o^ ^ofl ^j-n} #71 TflolH 3)HlHl #7l %# <g ^ #ofl 

€ L7f^ ^21 gl-^-^lolA-1;^ 

#7l m-^- #of| *§Aj<g ^-^^ta (curved sidewall)^- ^^H-H (outer 

spacer)!- 5£^-^>fe ^-^^.S #5.%} 
3] 

*U %H1 il^^i, 
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#7] i^E]^ #7l ^<%<*o\] o]^t> ^^l 7V^lJl ( 

4] 

£^11 ^7f. 

5] 

tiV£*fl 71^1 i^^.^nv^ ##<3<*)-g- ^*Kr #711; 

^"71 %^<£<3 #4 711 °1B 3fl€^r ^*Rr ^711; 

^-71 TlHJE sflBl o^cq # 7 j ^cg<*l Lflofl ^*Rr ^Tfl ; 

#7l 711 °1H SflBi-g; i^Kr «>S.^ 71^: ^^oll ^311 Ol^ ^^-g- ^^^>£), # 7 1 

<3^# £^ ^#*Rr #31; 

^71 ^3)1 ol^ ^o^oV^. olwj-^Al^].^ # 7 ] 711 °1H Sfl^^ ^ttfofl ^tf^3)]olA^ ?g 

^*>zl, ^-71 ±7>^^ ^ #7] ^g-eKMl #71 ^ ^ ^3*1 

<£^M: #€r*l 71 ^ #711;* 

#7l tiV^^l 71^1 -^^A>olcg|. ^.g. ^-%-i5}a^ #7l ^S.^ 1 ^^^ #7l 
°H ^>°1^ ^71 i^^/^eflol^^ofl # 7 i 1:3.^^01°^ 7}#7.}^ ^ #71 ^^H^o] 
7}^^ ^ Tim ^ ^£^M^f^§- C^-Tll* i&^*Rr ^£^11 ^7>S1 ^1 
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[$^8- 6] 

— -S. ^7} ^o>^^ o§c*.g- ^s. tg^Rr ^ ^ aVtESfl ^7>o^ 

7] 

^7} ^^)o}A^ #7^, 

^7) ^7} TflolE £=l cg^o]} ^^ttf ( curved 

sidewall)-§- 5fe S]^-^]o]X] (outer spacer)!- ^*Rr 

#71 ^l^^ol^l- Al^-^l^o.s. A>-g-^H ^71 ^^S^g- ^ 

^Rr 4i7>^ ^lS 1 ^^. 

8] 
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^7} TfloiH nmsLs. ^}7\ gM-*i*=- ^-a- gsm ^*Rr #3l« 

#7l ^^o]^ ^ Ir^^^^^-i: ^*H=r ^7fc, 
[^^* 9] 

*H5 %hi sa<H^, 

^"71 ^lolA^cgnKg- ^7^, 

A oM l&JESfl 71 # ^Hl ^Sl^-^Sj-^ ^^*V5l, ^"71 ^Sl^sJ.^ -# 7 ] ^7}^^nl- 

^7} o}^ * #s.? 0 i^<a^ ^*Rr #31^7, 



29-17 



1020030000072 #^ Qx}: 2003/11/4 

J4«>M ^ A cM 711 °1B 3fl€ *>°H 7fl *fl€ ^^-^lolA-1^-, ^71 4i^Sl^- * #7l r£*V£ 

Si *)1S^. 
l^^ty 10] 

^"71 ^V^-S^Ml ^ i*H°H ^^Si.^- ^"71 TllolH 

SlUli el] #71 ^^#5L7> Dl BB>S7ll ^ ^} Z}-^ 

^iLS *Kr tiV-£^l ^>^1 Xl^^^. 
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